Single-crystal X-ray study T = 291 K Mean (C-C) = 0.003 Å R factor = 0.046 wR factor = 0.116 Data-to-parameter ratio = 17.4
In the title compound, C 10 H 8 N 2 O 5 , the molecules are linked into chains of rings by the concerted action of one N-HÁ Á ÁO and one C-HÁ Á ÁO hydrogen bond.
Comment
We have recently reported the molecular and supramolecular structures of two 2-(X-nitrophenylaminocarbonyl)benzoic acids (X = 2 and 4), formed from phthalic anhydride and the appropriate nitroaniline (Glidewell et al., 2004) . We now report the related compound (E)-3-(4-nitrophenylaminocarbonyl)propen-2-oic acid, (I) (Fig. 1) , formed from maleic anhydride and 4-nitroaniline. Although the molecule of (I) is simple, it contains a number of potential sites for involvement in intermolecular interactions; in particular, hard and soft hydrogen bonds and aromatic -stacking interactions are possible.
There are two intramolecular hydrogen bonds in compound (I). A rather short and almost linear O-HÁ Á ÁO hydrogen bond ( Fig. 1 ) controls the conformation of the maleate fragment, forming an S(7) ring, while a weaker C-HÁ Á ÁO hydrogen bond forming an S(6) ring appears to control the mutual orientation of the maleate and nitroaryl fragments. Accordingly, the molecular skeleton is almost planar, as shown by the relevant torsion angles (Table 1) . The bond distances within the acyclic portion of the molecule (Table 1) clearly show the location of single and double bonds; the C-O distances in the carboxylic acid group are consistent with the location of the carboxyl H atom deduced from difference maps.
The molecules of (I) are linked into chains of rings by an N-HÁ Á ÁO hydrogen bond, augmented by a rather long C-HÁ Á ÁO hydrogen bond. Amide atom N1 and aryl atom C16 in the molecule at (x, y, z) both act as hydrogen-bond donors to carboxyl atom O44 in the molecule at (1 À x, (Fig. 2) . Two chains of this type pass through each unit cell but there are no significant direction-specific interactions between adjacent chains; in particular, C-HÁ Á Á(arene) hydrogen bonds and aromaticstacking interactions are absent.
Experimental
A solution containing equimolar quantities of maleic anhydride and 4-nitroaniline (2 mmol of each) in diethyl ether (20 ml) was heated under reflux for 1 h and then left overnight at room temperature. The solvent was removed under reduced pressure and the resulting solid product was recrystallized from ethanol (m.p. 472-474 K). IR (cm
À1
): 3200-2000 (br), 1707, 1635, 1596, 1566, 1497, 1457, 1407, 1335, 1307, 1271, 1230, 1110, 971, 898, 863, 797, 750, 687, 610, 597, 501, 432. Crystal data Table 1 Selected geometric parameters (Å , ). The molecule of compound (I), showing displacement ellipsoids drawn at the 30% probability level. The dashed line indicates a hydrogen bond. Table 2 Hydrogen-bond geometry (Å , ). All H atoms were located in difference maps and then treated as riding atoms, with distances C-H = 0.93 Å , N-H 0.86 Å and O-H = 0.82 Å , and with U iso (H) = 1.2U eq (C,N) or 1.5U eq (O).
Data collection: SMART (Bruker, 2000) ; cell refinement: SAINTPlus (Bruker, 2000) ; data reduction: SAINT-Plus; program(s) used to solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
PLATON (Spek, 2003) ; software used to prepare material for publication: SHELXL97 and PRPKAPPA (Ferguson, 1999 
